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NATIONAL FOREWORD 

This Indian Standard (Parti) ( Second Revision ) which is identical with ISO 7799: 1985 
'Metallic materials — Sheet and strip 3 mm thick or less — Reverse bend test', issued by the 
Internationa! Organization for Standardization ( ISO ), was adopted by the Bureau of Indian 
Standards on the recommendations of the Mechanical Testing of Metals Sectional Committee 
( MTD 3 ) and approval of the Metallurgical Engineering Division Council. 

This standard was first published in 1959 and subsequently revised in 1981. The present 
revision has been brought out to affect harmonization with International Standards. This 
standard, earlier published as IS 1403 : 1981 'Method for reverse bend testing of metals ( first 
revision )', is now being issued in two parts. While this part of the standard covers method of 
reverse bend test for sheet and strip: Part 2 intends to supersede IS 1716: 1985 'Method of 
reverse bend test for metallic wire ( second revision )'. 

The text of ISO standard has been approved as suitable for publication as Indian Standard 
without deviations. Some terminology and conventions are, however, not identical with those 
used in Indian Standards. Attention is specially drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they 
should be read as 'Indian Standard'. 

b) Comma (, ) has been used as a decimal marker in the International Standard while in 
Indian Standard, the current practice is to use a point ( . ) as the decimal marker. 

In reporting the results of a test made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2: 1960 
'Rules for rounding off numerical values ( revised )\ 
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PART 1 SHEET AND STRIP 
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1 Scope and field of application 

This International Standard specifies the method for determin- 
ing the ability of sheet and strip from metallic materials 3 mm 
thick or less to undergo plastic deformation in reverse bending. 

This method can be applied to aluminium and its alloys only 
after previous agreement. 



2 Principle 

The reverse bend test consists of repeated bending through 
90°, in opposite directions, of a rectangular test piece held at 
one end, each bend being over a cylindrical support of specified 
radius. 



Table 1 



Symbol 


Designation 


Unit 


a 


Thickness«pf test piece 


mm 


r 


Radius of cylindrical supports 


mm 


h 


Distance from top tangential plane of 
cylindrical supports to the bottom face of guide 


mm 


y 


Distance from a plane defined by the axes of 
cylindrical supports and the nearest point of 
contact with the test piece 


mm 


*b 


Number of reverse bends 


— 



4 Testing equipment 



3 Symbols and designations 

Symbols ^ id designations used in the reverse bend test are 
shown ; > figure 1 and specified in table 1. 



4.1 General 

The testing machine shall be constructed so as to conform with 
the principles indicated in figure 1 . 




Operating handle 



Guide 



Pivoting axis of the bending arm 



Cylindrical supports A and B 



Grips 



Nearest point of contact 
with test piece 



Gripping faces 
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4.2 Cylindrical supports and grips 

4.2,1 The cylindrical supports and the grips shall be of suffi- 
cient hardness (to provide rigidity and/or resistance to abra- 
sion). 



5.3 The test piece shall be prepared so that the effect of 
heating and mechanical strengthening is minimized. The sur- 
faces shall be free of cracks and marks, and the edges shall be 
free of burrs. 



4.2.2 The radius r of the cylindrical supports shall be as 
specified in the relevant International Standards. If not 
specified, the radius given in table 2 shall be used. 



Table 2 





Values in millimetres 


Thickness of specimen 

a 


Radius of cylindrical support 

r 


a < 0,3 
0,3 < a < 0,5 
0,5 < a < 1,0 
1,0 < a < 1,5 
1,5 < a < 3,0 


1,0 ± 0,1 
2,5 ± 0,1 
5,0 ± 0,1 
7,5 ± 0,2 
10,0 ± 0,2 



4.2.3 The axes of the cylindrical supports shall be perpen- 
dicular to the plane of bending and shall be parallel and in the 
same plane to within 0,1 mm. 



4.2.4 The gripping faces shall project slightly beyond the face 
of the cylindrical supports to a distance which does not exceed 
0,1 mm, as measured by the clearance between the test piece 
and each cylindrical support on a line joining the centres of cur- 
vature. 



4.2.5 The top edge of the grips shall be below the centres of 
curvature of the cylindrical supports by a distance^ of 1,5 mm 
for supports of radius equal to or less than 2,5 mm and by 
3 mm for supports of larger radius. (If r < 2,5 mm, 
y = 1,5 mm; if r > 2,5 mm, y - 3 mm.) 



6 Procedure 

6.1 In general, the test is carried out at ambient temperature 
between 10 and 35 °C. Tests carried out under controlled con- 
ditions shall be made at a temperature of 23 ± 5 °C. 

6.2 Clamp the lower end of the test piece between the grips 
in a position as shown in figure 1 with the upper end protruding 
through the guide slot. Then bend the test piece through 90° 
alternately in opposite directions. One bend consists of 
bending the free end of the test piece through 90° and return- 
ing it to its original position. Make the following bend in the op- 
posite direction as shown in figure 2. Do not interrupt the 
testing between successive bends. 



Second bend 



First bend 




Figure 2 



4.2.6 The distance h from the bottom of the guide to the top 
of the cylindrical supports shall be between 25 and 50 mm. 



4.3 Bending arm 

The distance of the pivoting axis of the bending arm from the 
top of the cylindrical supports shall be 1,0 mm for all sizes of 
supports. 



5 Test piece 

5.1 The thickness of the test piece shall be that of the sheet 
or strip from which the sample is taken, the surfaces remaining 
intact. 



5.2 The width of the machined test piece shall be between 20 
and 25 mm. Strip material of a smaller width may be tested in 
the full width. 



6.3 Bend at a uniform rate without shock and not exceeding 
one bend per second. If necessary, reduce the rate of bending 
to ensure that heat generated does not affect the result of the 
test. 



6.4 To ensure continuous contact between the test piece and 
the blocks during the test, some form of constraint may be ap- 
plied. This may be in the form of a tensile stress not greater 
than 2 % of the value of the nominal tensile strength, unless 
otherwise specified in the relevant standard. 

6.5 Continue the test until the number of bends specified in 
the relevant standard is completed, or cracking visible without 
the use of magnifying aids is seen to occur. 

Alternatively, if specified in the relevant standard, continue the 
test until complete fracture of the test piece occurs. 

6.6 The bend during which failure of test piece occurs shall 
not be counted into the number of bends /V b . 



IS1403(Part1):1993 
ISO 7799: 1985 



7 Test report c) dimensions of the test piece; 

The test report shall include the following information: d) test conditions (radius r of cylindrical supports, 

distance h, application of tensile stress if the case) ; 

a) reference to this International Standard; 

e) criterion for ending the test; 

b) data identifying the test piece (direction of the test 

piece axis relative to the product); f) results of the test. 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 t« 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ), BIS. 

Revision of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
are also reviewed periodically; a standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition by referring to the latest issue of 'BIS Handbook and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Doc : No. MTD 3 ( 3736 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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AMENDMENT NO. 1 APRIL 1994 

TO 

IS 1403 ( Part 1 ) : 1993 MECHANICAL TESTING OF 

METALS — REVERSE BEND TEST 

PART 1 SHEET AND STRIP 
( Second Revision ) 
( Foreword, para 2, line 2 ) — Substitute 'effect' for 'affect'. 



(MTD 3) 
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